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@ Triggered aerosol inhaler. 

@ An inhaler for medical aerosols includes a flow sensor (32) in the fonm of a piston which is movable 
against a spring bias (35) in response to inhalation. Movement of the piston unseats a valve member (30) 
thus triggering the release of a pressurised dose through a nozzle (67). A uniform impedance to the flow 
of air is provided throughout the movement of the piston to avoid any discontinuity in the flow. The 
apparatus is particularly suited for inhalers used in the treatment of asthma. 
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This invention relates to dispensing apparatus for 
use with pressurised dispensing containers and in 
particular but not exclusively for dispensing apparatus 
for dispensing orally inhaled medicinal products in 
aerosol form. 

Various means have been proposed to synchron- 
ise the release of an aerosol product into a mouth- 
piece of a dispensing apparatus in a manner which is 
synchronised with the inhalation of breath by a user. 
Such synchronisation is important in ensuring that as 
much as possible of the dispensed dose reaches the 
lungs of the user. This is of particular importance 
when administering drugs for the relief of asthma. 

It is known from GB-1392192 to provide dispens- 
ing apparatus comprising a housing defining a socket 
receiving in use a pressurised dispensing container of 
the type having a tubular valve stem biassed into an 
extended position and having first valve means oper- 
able to dispense fluid through the stem when the stem 
is depressed, the housing defining an airway extend- 
ing from an inlet means open to the atmosphere to an 
outlet defined by a mouthpiece whereby inhalation of 
a user results in an air flow through the airway, the 
apparatus further comprising an actuator in which the 
stem is sealingly received in use such that the 
actuator and the stem together define a first chamber 
into which fluid is dispensable by operation of the first 
valve means, a second valve means normally closing 
the chamber and actuatable to release fluid from the 
first chamber to flow into the airway, the second valve 
means comprising a valve member located externally 
of the first chamber and cooperable with a valve seat 
of the actuator, and a flow sensor arranged in the air- 
way and operable to actuate the second valve means 
in response to a flow of air being sensed in the airway. 

The flow sensor proposed in GB-1 392912 is a 
pivoted vane mechanism which is difficult to manufac- 
ture to the required tolerance for controlled and 
repeatable performance in oral inhalation due to dif- 
ficulties in moulding and distortions appearing in the 
moulded elements. This arrangement has therefore 
not been adopted and there remains a need to provide 
a practical solution which will be suitable for produc- 
tion on a commercial scale. 

According to the present invention a dispensing 
apparatus is characterised in that the flow sensor 
comprises a piston which is axially movable in res- 
ponse to the flow of air in a bore defined by the hous- 
ing between first and second positions corresponding 
to closed and open conditions of the second valve 
means respectively, the piston being connected 
directly to the valve member and provided with bias- 
sing means urging the piston into the first position in 
which the valve member is biassed into sealing con- 
tact with the valve seat. 

An advantage of such an arrangement is that it 
has been found to be more readily manufacturable 
using moulded plastics materials without the toler- 



ance and distortion problems associated with prior art 
devices. 

A further advantage of the present invention is 
that the direct connection between the piston and the 

5 valve member simplifies the construction and 
improves the operating efficiency of the apparatus. 

Preferably the piston is provided with guide 
means operable to guide the movement of the piston 
so as to maintain a lateral surface of the piston in 

10 spaced relationship from a side wall of the bore to 
thereby define a passageway therebetween having a 
cross-section which is substantially uniform through- 
out the travel of the piston between the first and sec- 
ond positions, the passageway constituting a 

15 constricted portion of the airway which presents a 
substantially uniform impedance to the flow of air 
throughout the movement of the piston. 

An advantage of this arrangement is that the user 
experiences a constant impedance to the inhaled air 

20 flow throughout the inhalation process resulting in a 
slow and steady flow of air in which the atomised 
medicament is carried. Such a characteristic of flow 
rate has proved to be highly beneficial to the effective 
deposition of inhaled medicaments where deposition 

25 of an atomised spray in the user's lungs is intended. 
In contrast, any discontinuity in the flow rate resulting 
firom a change in impedance can result in a rapid 
increase in flow rate with consequent early deposition 
of the medicament in the throat or mouth of the user. 

30 A further advantage is that the uniformity of flow 
avoids any "dead spot" in the flow characteristic dur- 
ing which the user is prevented from receiving inhaled 
air, thereby avoiding unnecessary distress for the 
user who may for example be an asthmatic. 

35 Advantageously the actuator forms a projection 

extending into a duct constituting a portion of the air- 
way communicating with the outlet, the piston com- 
prising a tubular guide portion which is axially slidable 
on a guide surface of the projection to facilitate move- 

40 ment between the first and second positions. 

This is particularly convenient since it is neces- 
sary for the actuator to project into the duct in order 
to suitably locate the nozzle in the airway and the 
existence of this projection can be utilised to provide 

45 a guide for the piston without the need for a separate 
guiding structure. 

Preferably the actuator defines a second cham- 
ber communicating with the first chamber through a 
port defined by the valve seat and further defining an 

50 outlet nozzle for the release of fluid into the airway, the 
valve member being located within the second cham- 
ber and mounted on a spigot portion of the piston. 

An advantage of this arrangement is that the 
nozzle provides a directional atomised spray of fluid 

55 which conveniently can be directed into the mouth- 
piece for inhalation. 

Conveniently the spigot projects into the second 
chamber through an aperture defined in an end wall 



2 



3 



EP 0 476 991 A1 



4 



of the actuator, the valve member being urged into 
sealing contact with the end wall to seal the aperture 
by movement of the piston into the second position. 

Preferably the valve member comprises a body 
portion connected to the spigot so as to extend 5 
through the aperture in the end wall of the actuator 
and a head portion making sealing contact with the 
valve seat in the first position of the piston, the head 
portion being of greater cross-section than the aper- 
ture and comprising a peripheral flange operable to io 
make sealing contact with the end wall in the second 
position of the piston. 

An advantage of this arrangement is that the 
flange positively retains the head of the valve member 
within the second chamber. is 

Preferably the valve member is connected to the 
spigot by connection means operable to urge the 
valve member away from the valve seat during motion 
of the piston from the first position to the second posi- 
tion. 20 

An advantage of this arrangement is that the 
valve member is positively unseated from the valve 
seat to thereby overcome any tendency for the valve 
member to stick in the sealing position. 

Conveniently the airway extends through the 25 
socket and the housing defines at least one port com- 
municating between the socket and the duct at a loca- 
tion upstream of the piston with respect to the 
direction of air flow during inhalation. 

Advantageously the housing defines a further so 
chamber forming part of the airway and communicat- 
ing with the socket, the housing defining at least one 
further port communicating between the further cham- 
ber and the duct at a location upstream of the piston 
with respect to the direction of air flow during inha- 35 
lation. 

Preferably the inlet means comprises an aperture 
defined by the open end of the socket. 

An advantage of this arrangement is that this pro- 
vides a large cross-section air intake at a location 40 
which will not readily be obstructed by the user's fin- 
gers which could otherwise constrict the inflow of air 
to the apparatus. 

Embodiments of the present invention will now be 
described by way of example only and with reference 45 
to the accompanying drawings of which:- 

Figure 1 is a sectional elevation of a dispensing 
apparatus in accordance with the present inven- 
tion and including a pressurised dispensing con- 
tainer; 50 
Figure 2 is a sectional elevation of the dispensing 
apparatus of Figure 1 in which the pressurised 
dispensing container has been depressed to 
actuate a first valve means; 

Figure 3 is a sectional elevation of the dispensing 55 
apparatus of Figure 1 in which dispensed fluid is 
released into a flow of inhaled air; 
Figure 4 is a plan view of the dispensing 



apparatus of Figures 1 to 3 without a pressurised 
dispensing container; 

Figure 5 is a sectioned elevation of an alternative 
dispensing apparatus; 

Figure 6 is a sectioned elevation of the apparatus 
of Figure 5 in which the pressurised dispensing 
container has been depressed to actuate a first 
valve means; 

Figure 7 is a sectional elevation of the apparatus 
of Figures 5 and 6 in which the dispensed fluid is 
released into a flow of inhaled air; and 
Figure 8 is a plan sectional view of the dispensing 
apparatus of Figures 5, 6 and 7 sectioned at VIII 
of Figure 5. 

In Figure 1 a dispensing apparatus 1 is shown in 
combination with a pressurised dispensing container 
2 with the apparatus oriented so as to be ready for use 
in an orientation in which the pressurised dispensing 
container extends vertically with a first valve means 3 
lowermost. The pressurised dispensing container 2 
contains a liquid medicament mixed with a volatile 
propellant liquid. 

In the following description the reference to verti- 
cal and horizontal orientation of components of the 
apparatus 1 refer to orientations of such components 
when the apparatus is held in its normal working 
orientation shown in Figure 1. 

The apparatus comprises a housing 4 which 
includes an upwardly projecting cylindrical portion 5 
defining a cylindrical recess or socket 6 in which the 
container 2 is axially and slidably received. The con- 
tainer 2 is a loose fit in the socket 6 such that air can 
freely flow through the socket through a peripheral 
space 39 between the container and the socket. 

A valve stem 7 projects downwardly from the 
pressurised dispensing container 2. The first valve 
means 3 which is located internally of the pressurised 
dispensing container 2 is actuated by axial depress- 
ion of the valve stem 7 against internally provided 
spring bias to dispense a metered dose of fluid 
through the tubular valve stem. 

The valve stem 7 is received sealingly in a tubular 
actuator 8 which defines an annular shoulder 9 which 
acts as a stop limiting the extent to which the valve 
stem 7 extends within the actuator 8. 

The actuator 8 is received as a snug fit within a 
downwardly extending tubular projection 10 formed 
integrally with the housing 4. 

The housing 4 further comprises a mouthpiece 1 1 
defining a horizontally extending air duct 12 communi- 
cating with an outlet orifice 1 3 at a first end 14 of the 
mouthpiece. A second end 15 of the mouthpiece 11 
communicates with a lower chamber formed by a bore 
17 defined by an axially vertical cylindrical wall 18 of 
the housing 4. 

The bore 17 is closed by a lower disc portion 19 
and an upper disc portion 20 of the housing 4 such 
that the upper disc portion 20 forms a lower end wall 
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of the cylindrical portion 5. The upper disc portion 20 
is provided with three circumferantially equispaced 
inlet ports 21 , 22 and 23 allowing air to enter the bore 
1 7 partly from the peripheral space 39 in the socket 6 
and partly from the exterior of the housing. The outlet 
orifice 1 3 is of oval cross-section so as to be comfort- 
ably received in the mouth of a user. 

The air duct 1 2 extends from the inlet ports 21 , 22 
and 23 through the bore 1 7 and the mouthpiece 1 1 to 
the outlet orifice 1 3. 

The tubular projection 1 0 has a lower end wall 24 
defining an aperture 25 communicating with an annu- 
lar space 26 formed between the lower end wall and 
the actuator 8. A nozzle 27 defined by the tubular pro- 
jection 10 communicates with the annular space 26 
and is oriented to release fluid from the annular space 
into the bore 1 7 in a direction towards the outlet orifice 
13. 

A second valve means 28 is formed in the tubular 
projection 1 0 by an annular valve seat 29 at the lower 
end of the actuator 8 and a resilient valve member 30 
which extends from the bore 1 7 into the annular space 
26 and is nonnally urged into sealing contact with the 
valve seat 29 by a spigot 31. The valve member 30 
has a cylindrical body which is recessed to accommo- 
date the spigot 31 as an interference fit so that the 
spigot and valve member are connected sufficiently 
firmly to enable the valve member to be positively 
unseated from the valve seat when the spigot is ret- 
racted. The valve member 30 is recessed so as to be 
penetrated by the spigot 31 which is received as an 
interference fit thereby firmly attaching the valve 
member to the spigot. The valve member 30 is a slid- 
ing fit within the aperture 25 and is provided with a 
radially projecting flange 37 of greater diameter than 
the aperture 25 so that the flange acts as a stop limi- 
ting downward motion of the valve member 30 
through the aperture. 

A piston 32 is vertically slidably received in the 
cylindrical bore 17 and includes a tubular guide 33 
which is axially slidably mounted on the tubular pro- 
jection 10. A boss 34 projects downwardly from the 
guide 33 and a helical compression spring 35 is 
located on the boss 34 and extends into contact with 
the lower disc portion 19 so as to bias the piston 32 
upwardly. The spigot 31 is connected rigidly to the pis- 
ton 32 so that the upward bias provided by the spring 
35 urges the spigot upwardly to thereby bias the resi- 
lient valve member 30 into sealing contact with the 
valve seat 29. The second valve means 28 is thereby 
normally held in a closed condition. 

The piston 32 is shown in Figures 1 and 2 in its 
normal rest position in which it lies adjacent the lower 
disc portion 1 9 of the housing 4 and is a loose fit in the 
bore so as to allow a restricted flow of air from the inlet 
ports 21, 22 and 23 into the cylindrical bore 17. The 
piston 32 is of 30.8mm diameter and the bore 17 is 
dimensioned to provide a clearance of 0.35mm be- 



tween each side of the piston and bore. A restricted 
annular air passageway is thereby defined between 
the piston 32 and the bore 17. The ports 21, 22 and 
23 are in contrast dimensioned to provide a greater 

5 cross-sectional area for the passage of air. 

The actuator 8 and the hollow tubular valve stem 
7 together define a first chamber 36 which is normally 
closed at its upper end by the first valve means 3 and 
at its lower end by the second valve means 28. 

10 In use a user holds the housing 4 with the cylin- 

drical portion 5 vertical as illustrated in Figures 1 to 4 
and inserts the mouthpiece 1 1 into the user's mouth. 
The user also depresses the pressurised dispensing 
container 2 relative to the housing 4 so as to actuate 

15 the first valve means 3 by relative movement between 
the container 2 and the valve stem 7 which is preven- 
ted from downward movement by abutment with the 
annular shoulder 9 in the actuator 8. 

Actuation of the first valve means 3 results in a 

20 pressurised metered dose of fluid entering the first 
chamber 36 from which it is prevented from escaping 
by the second valve means 28. The user then inhales 
orally through the mouthpiece 1 1 thereby reducing air 
pressure within the bore 17. The piston 32 is subjec- 

25 ted to a downward force because of an imbalance of 
air pressure above and below the piston since the air 
pressure above the piston is maintained at ambient air 
pressure via the inlet ports 21 , 22 and 23. The piston 
is thereby urged downwardly against the spring 

30 pressure provided by spring 35. As the piston 32 
moves downwardly the spigot 31 also moves down- 
wardly thereby unseating the resilient valve member 
30 from the valve seat 29 so that the pressurised fluid 
escapes from the first chamber 36 into the annular 

35 space 26 which constitutes a second chamber. As 
fluid begins to escape, dissolved propellant in liquid 
form boils off from the dispensed dose causing the 
escaping fluid to rapidly expand. This expansion 
assists in further displacing the valve member 30 

40 away from the seat 29. Displacement of the valve 
member 30 away from the seat is limited by engage- 
ment between the flange 37 and the lower end wall 24 
of the tubular projection 10. Fluid pressure acting on 
the valve member 30 provides sealing action between 

45 the flange 37 and the lower end wall 24 so that press- 
urised fluid cannot escape through the aperture 25. 
The pressurised fluid within the second chamber i.e. 
annular space 26 then escapes via the nozzle 27 as 
shown in Figure 3. The piston 32 thereby constitutes 

50 a flow sensor which detects the flow of air in the duct 
12 and which enables the second valve means 28 to 
be actuated to dispense the metered dose in 
synchronisation with the inhalation of breath. 

Air is drawn during inhalation through the air duct 

55 12 via the inlet ports 21 , 22, 23 and passes peripher- 
ally around the piston 32 into the bore 17 and there- 
after is inhaled through the mouthpiece 11. Fluid 
dispensed through the nozzle 27 is mixed with the 
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inhaled air and is adnninistered to the lungs of the 
user. 

Release of manual pressure on the pressurised 
dispensing container 2 allows the container to resume 
its normal position as shown in Figure 1 and at the end 
of inhalation the piston 32 returns to its rest position 
as shown in Figure 1 by action of the spring 35. The 
dispensing apparatus 1 is then ready for re-use. 

The mouthpiece may be provided with a cap (not 
shown) to prevent the ingress of debris when the 
apparatus 1 is not in use. 

An alternative dispensing apparatus 50 will now 
be described with reference to Figures 5, 6, 7 and 8 
using corresponding reference numerals to those of 
the preceding Figures where appropriate for corre- 
sponding elements. 

Apparatus 50 is shown in combination with a 
pressurised dispensing container 2 with the 
apparatus oriented so as to be ready for use in an 
orientation in which the pressurised dispensing con- 
tainer extends vertically with a first valve means 3 low- 
ermost. 

The apparatus 50 has a housing 51 with an 
upright tubular portion 52 defining a recess or socket 
6 in which a pressurised dispensing container 2 is axi- 
ally and slidably received. 

The housing 51 also includes a lateral extension 
53 defining an elongate chamber 54 extending paral- 
lel to the socket 6. An opening 55 communicates be- 
tween the socket 6 and the elongate chamber 54. The 
housing further comprises a mouthpiece 11 defining 
a horizontally extending air duct 12 communicating 
with a lower chamber 56. The lower chamber 56 is for- 
med by an upright tubular portion 57 having a gener- 
ally rectangular cross-section as seen in Figure 8, the 
lower chamber 56 being closed by a lower end wall 58 
of the housing 51 and separated from the socket 6 by 
an upper end wall 59. 

Figure 5 is a staggered sectional elevation taken 
along V-V of Figure 8. 

Left and right-hand ports 62 and 63 are provided 
in the upper end wall 56 so as to communicate directly 
between the lower chamber 56 and the recess 6. 

Further left and right-hand ports 60 and 61 are 
provided in the upper end wall 59 so as to communi- 
cate between the lower chamber 56 and the elongate 
chamber 54. 

The container 2 of the apparatus 50 includes a 
first valve means 3 and a valve stem 7 of the type 
referred to with reference to apparatus 1, the valve 
stem being received sealingly in a tubular actuator 64 
which defines an annular shoulder 9 acting as a stop 
which limits the extent to which the valve stem 7 
extends within the actuator. 

The actuator 64 projects downwardly from the 
upper end wall 59 and has a cylindrical external sur- 
face 65. 

The actuator 64 is generally tubular having an 



axial bore 66 which is stepped in diameter to define a 
valve seat 29 which is normally engaged by a valve 
member 30 of the type referred to above with refer- 
ence to the apparatus 1 . A radial bore 67 formed in the 

5 actuator 64 provides a nozzle 27 which is directed into 
the air duct in the direction of the mouthpiece 1 1 . The 
valve member 30 normally is maintained in sealing 
contact with the valve seat 29 thereby constituting a 
second valve means 28. The actuator 64 and the hol- 

10 low tubular valve stem 7 together define a first cham- 
ber 36 which is normally closed at its upper end by the 
first valve means 3 and at its lower end by the second 
valve means 28. The valve member 30 is maintained 
at its normal sealing position by a spigot 31 which is 

15 upwardly biassed by means of a helical compression 
spring 35 connected to the lower end wall 56. 

The nozzle 27 communicates via the radial bore 
67 with an annular space constituting a second cham- 
ber 26 into which the valve member 30 projects from 

20 a tubular insert 68 received within an axial bore 79 
such that the spigot 31 and the valve member 30 are 
a sliding fit therein. 

The valve member 30 includes a radially project- 
ing flange 37 which limits downward motion of the 

25 valve member relative to the insert 68 and provides 
sealing contact between the valve member and the 
insert when the valve member is moved downwardly 
to its fullest extent away from the valve seat 29. 
The spigot 31 is formed unitarily with a piston 69 

30 having a generally rectangular face portion 70 which 
is connected to the spigot by a tubular guide portion 
71 . The guide portion 71 is received as a sliding fit on 
the actuator 64 and is slidable on the cylindrical exter- 
nal surface 65. The compression spring 35 acts 

35 upwardly on the guide portion 71. The piston 69 has 
a lateral surface 76 which is spaced from a side wall 
77 of the lower chamber 56 to define an annular pas- 
sageway 78. The side wall 77 is shaped to have a 
uniform separation from the lateral surface 76 around 

40 the entire periphery of the piston 69 and also through- 
out the available travel of the piston between a first 
position shown in Figure 6 in which the piston is 
uppermost and a second position shown in Figure 7 
in which the piston is lowermost. The spacing be- 

45 tween the face portion 70 and the upper end wall 59 
when the piston is in the first position is 1 .05mm which 
is greater than the separation between the lateral sur- 
face 76 and side wall 77 which is 0.37mm. This 
ensures that there is no significant impedance to air 

50 flow resulting from any constriction between the face 
portion 70 and the upper end wall 59. 

As shown in Figure 5, the housing is provided with 
a lever 72 which is pivotally connected to the housing 
by a hinge 73 which is located adjacent to an upper 

55 end portion 74 of the container 2. The lever 72 
includes a cover portion 75 which in the position 
shown in Figure 5 fits over and encloses the mouth- 
piece 1 1 . The lever 72 can be pivoted to a second 
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position shown in chain dot in Figure 5 in which the 
mouthpiece 11 is uncovered and the lever rests in 
contact with the upper end portion 74. The lever 72 is 
further pivotable from this second position to a third 
position shown in Figure 6 in which the container 2 is 
moved axially by action of the lever in a downward 
direction towards the actuator 64 so as to provide rela- 
tive movement between the valve stem 7 and the first 
valve means 3. 

In use the user moves the lever 72 into the posi- 
tion shown in chain dot in Figure 5 in which the mouth- 
piece 11 is uncovered and the lever makes contact 
with the upper end portion of the pressurised dispens- 
ing container. Mouthpiece 11 is then inserted into the 
user's mouth and the housing is held in an orientation 
in which the tubular portion 52 extends vertically as 
shown in Figure 5. Lever 72 is then manually 
depressed so as to move pivotally about hinge 73 and 
translate the container 2 towards the actuator 64. This 
movement actuates the first valve means 3 by relative 
movement between the container 2 and the valve 
stem 7 which is prevented from downward movement 
by abutment with the annular shoulder 9 in the 
actuator 64. 

The piston 69 is initially in its first position as 
shown in Figures 5 and 6 in which the spigot 31 urges 
the valve member 30 to its greatest extent into sealing 
contact with the valve seat 29. The second valve 
means 28 is therefore closed. 

After initially being unseated the movement of the 
valve member is assisted by pressure from the escap- 
ing fluid which expands rapidly due to boiling off of 
propellant vapour. 

Actuation of the first valve means 3 results in a 
pressurised metered dose of fluid entering the cham- 
ber 36 from which it is prevented from escaping by the 
second valve means 28. The user then inhales orally 
through the mouthpiece 1 1 and a flow of air passes 
through the air duct 12 from the socket 6 via ports 62 
and 63 and also via ports 60 and 61 through the elon- 
gate chamber 54. The flow of air passes peripherally 
around the face portion 70 of the piston 69 through 
passageway 78. The relatively constricted cross-sec- 
tion of flow through the passageway 78 results in a 
pressure differential being created across the face 
portion 70 of the piston thereby urging the piston 
downwardly against the spring bias provided by the 
spring 35 and thereby moving the spigot 31 away from 
the actuator 64. This motion opens the second valve 
means by unseating the valve member 30 which 
travels away from the valve seat 29 so as to come to 
rest in a position in which the flange 37 makes sealing 
contact with the insert 69. In this second position of 
the piston 69 the fluid within the chamber 36 is free to 
escape from the first chamber 36 into the annular 
space of the second chamber 26. As fluid begins to 
escape dissolved propellant in liquid form boils off 
from the dispensed dose causing the escaping fluid to 



rapidly expand. The pressurised fluid then escapes 
through the nozzle 27 as illustrated in Figure 7 and the 
liquid dose is atomised by the nozzle 27 to be 
entrained in the airflow which is orally inhaled. 

5 The lever 72 is then released and the container 2 

returns to its original position under spring action pro- 
vided by the first valve means 3. 

Throughout the above procedure the apparatus 
50 is held in one hand by the user with the user's fin- 

10 gers engaging the lower part of the housing. Since the 
inflow of air to the apparatus 50 is entirely through the 
open upper end of the socket 6 there is no obstruction 
to the air flow by the user's fingers. 

The apparatus 1 or 50 may also optionally include 

15 a mechanism for retaining the container 2 in its 
depressed condition throughout the dispensing oper- 
ation. This is advantageous where the first valve 
means 3 is of a type which vents to atmosphere the 
internal bore of the valve stem when the first valve 

20 means is in the closed condition. It is therefore import- 
ant for the container 2 to remain depressed relative to 
the housing 4 until after the second valve means has 
been actuated to dispense the dose into the inhaled 
air. 

25 The apparatus 50 may be modified to be man- 

ually operated by depression of the container 2 i.e. 
without having a lever 72 and may then be provided 
with a separate cap for preventing ingress of dust to 
the socket 6. 

30 The wide wall 77 on lateral surface 76 of the pis- 

ton 69 may be provided with a localised projection 
which locally varies the size of passageway 78. This 
would be useful in fine tuning the overall cross-sec- 
tional area of the passageway 78 and would enable 

35 the area to be modified without re-conflguring the 
entire piston 69. Typical dimensions for a practical 
device would prove a bore area of 965 square mm and 
a piston area of 925 mm, giving a passageway of 40 
square mm. 

40 

Claims 

1. Dispensing apparatus comprising a housing (4) 
45 defining a socket (6) receiving in use a pressur- 

ised dispensing container (2) of the type having a 
tubular valve stem (7) biassed into an extended 
position and having first valve means (3) operable 
to dispense fiuid through the stem when the stem 
50 is depressed, the housing defining an airway (1 2) 

extending from an inlet means 
(21, 22,23;60,61, 62,63)) open to the atmosphere 
to an outlet (13) defined by a mouthpiece (11) 
whereby inhalation of a user results in an airflow 
55 through the airway, the apparatus further com- 

prising an actuator (8;64) in which the stem is 
sealingly received in use such that the actuator 
and the stem together define a first chamber (36) 
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into which fluid is dispensable by operation of the 
first valve means, a second valve means (28) nor- 
mally closing the first chamber and actuatable to 
release fluid from the first chamber to flow into the 
airway, the second valve means comprising a 5 
valve member (30) located externally of the first 
chamber and cooperable with a valve seat (29) of 
the actuator, and a flow sensor (32) arranged in 
the airway and operable to actuate the second 
valve means in response to a flow of air being io 
sensed in the airway, characterised in that the 
flow sensor comprises a piston (32;69) which is 
axially movable in response to the flow of air in a 
bore (1 7;66) defined by the housing between first 
and second positions corresponding to closed is 
and open conditions of the second valve means 
respectively, the piston being connected directly 
to the valve member and provided with biassing 
means (35) urging the piston into the first position 
in which the valve member is biassed into sealing 20 
contact with the valve seat. 



urged into sealing contact with the end wall to seal 
the aperture by movement of the piston into the 
second position. 

6. Dispensing apparatus as claimed in claim 5 whe- 
rein the valve member comprises a body portion 
connected to the spigot so as to extend through 
the aperture in the end wall of the actuator and a 
head portion making sealing contact with the 
valve seat in the first position of the piston, the 
head portion being of greater cross-section than 
the aperture and comprising a peripheral flange 
(37) operable to make sealing contact with the 
end wall in the second position of the piston. 

7. Dispensing apparatus as claimed in any of claims 
5 and 6 wherein the valve member is connected 
to the spigot by connection means operable to 
urge the valve member away from the valve seat 
during motion of the piston from the first position 
to the second position. 



2. Apparatus as claimed in claim 1 wherein the pis- 
ton is provided with guide means (10) operable to 
guide the movement of the piston so as to main- 
tain a lateral surface of the piston in spaced rela- 
tionship from a side wall of the bore to thereby 
define a passageway therebetween having a 
cross-section which is substantially uniform 
throughout the travel of the piston between the 
first and second positions, the passageway con- 
stituting a constricted portion of the airway which 
presents a substantially uniform impedance to 
the flow of air throughout the movement of the pis- 
ton. 

3. Dispensing apparatus as claimed in claim 2 whe- 
rein the actuator forms a projection (10) extend- 
ing into a duct (12) constituting a portion of the 
airway communicating with the outlet, the piston 
comprising a tubular guide portion (33) which is 
axially slidable on a guide surface (65) of the pro- 
jection to facilitate movement between the first 
and second positions. 

4. Dispensing apparatus as claimed in any preced- 
ing claim wherein the actuator defines a second 
chamber (26) communicating with the first cham- 
ber through a port defined by the valve seat and 
further defining an outlet nozzle (27) for the 
release of fluid into the airway, the valve member 
being located within the second chamber and 
mounted on a spigot portion (31) of the piston. 

5. Dispensing apparatus as claimed in claim 4 whe- 
rein the spigot projects into the second chamber 
through an aperture (25) defined in an end wall 
(24) of the actuator, the valve member being 



8. Dispensing apparatus as claimed in any preced- 
ing claim wherein the airway extends through the 

25 socket and the housing defines at least one port 

(62,63) communicating between the socket and 
the duct at a location upstream of the piston with 
respect to the direction of air flow during inha- 
lation. 

30 

9. Dispensing apparatus as claimed in claim 8 whe- 
rein the housing defines a further chamber (54) 
forming part of the airway and communicating 
with the socket, the housing defining at least one 

35 further port (60,61) communicating between the 

further chamber and the duct at a location 
upstream of the piston with respect to the direc- 
tion of air flow during inhalation. 

40 10. Dispensing apparatus as claimed in any preced- 
ing claim wherein the inlet means comprises an 
aperture defined by the open end of the socket. 
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